Abstract Intimate partner violence (IPV) has emerged as a serious public health issue in migrant communities in Central Asia and globally. To date, however, research on risk factors associated with male perpetration of IPV among migrants remains scant. This study aims to examine risk environment theory-driven factors associated with male perpetration of IPV in the prior 6 months. We recruited, enrolled, and surveyed a respondent-driven sample of 1342 male market workers in Almaty, Kazakhstan, that included 562 (42%) non-migrants defined as Kazakhstan citizens who reside in Almaty; 502 (37%) external migrants from Kyrgyzstan, Tajikistan, or Uzbekistan; and 278 (21%) internal migrants from other areas of Kazakhstan. We conducted multivariate logistic regressions to estimate the effects of physical, economic, and political risk environment factors on IPV perpetration by migration status after controlling for potentially confounding socio-demographic and psychosocial J Urban Health https://doi.org/10.1007/s11524-018-0312-0
Introduction
Intimate partner violence (IPV) in migrant communities has emerged as a serious public health issue with myriad adverse health consequences in Central Asia and globally [1] [2] [3] [4] [5] [6] [7] . To date, however, research on risk factors associated with male perpetration of IPV among migrants remains scant. Most studies on IPV among migrants have addressed the issue from the perspective of women as victims. There is a critical need to approach IPV from the perspective of migrant men as perpetrators as well as to identify risk environment factors that influence perpetration of IPV in migrant communities. Identifying such risk environment factors can inform programs and policies that may have greater public health impact in preventing IPVamong migrants. This study aims to examine the role of risk environment factors using a risk environment conceptual framework [8] on perpetration of IPV among a large respondent-driven comparative sample of male market workers in Kazakhstan that includes external labor migrants from Kyrgyzstan, Tajikistan, and Uzbekistan, internal labor migrants from other regions of Kazakhstan, and non-migrant market workers who are residents of Almaty, Kazakhstan.
In Central Asia, there remains an absence of data on the prevalence of male perpetration of IPV among migrants, despite mass migration trends and high rates of IPV victimization found among women in the region [1] . An estimated 20-30% of adults of Uzbekistan, Tajikistan, and Kyrgyzstan, which are the main suppliers of migrant labor to Kazakhstan, are working outside of their countries [9] [10] [11] Kazakhstan ranks number 16 in the world as a host a country for migrants with 20% of its population identifying as immigrants, [9] . WHO Demographic and Health Surveys indicate that Central Asia has the highest regional rates of violence against women in the world, with nearly half of the women (47%) reporting experiencing any physical or sexual violence [1] . The mass migration trends and widespread epidemic of IPV in Central Asia underscore the need to identify risk environment factors associated with male perpetration of IPV among external and internal migrants in this region.
The Risk Environment Conceptual Framework [8] offers a heuristic perspective for identifying overlapping physical, economic, social, and political risk environment factors associated with IPV perpetration among migrants. This framework has been applied extensively to examining how selected factors exogenous to individuals have fueled the HIV epidemic [12, 13] and more recently to gender-based violence [14] . The key risk environment factors selected for this investigation are focused on middle range or meso-level factors that may be modifiable by structural or community-level interventions [15] , which prior research or theory have linked to IPV in migrant communities around the world. These include a range of physical, economic, and political risk environment factors, such as poor living conditions, mobility, poverty, aggressive policing, and political violence [7, 16, 17] . These meso-level risk environment factors may also indirectly increase the likelihood of perpetration of IPV by increasing the risk of alcohol misuse, depression, and social isolation or other wellestablished microsystem psychosocial factors that are strongly associated with perpetration of IPV [16, 18] .
Although research on risk environment factors associated with IPV perpetration among migrants remains nascent, accumulating evidence worldwide suggests that poor living conditions, food insecurity, and other aspects of extreme poverty are associated with IPV perpetration among non-migrant populations [19, 20] . In Central Asia, labor migrants often reside in unstable, crowded, and harsh living conditions, including a lack of heating, running water, and electricity [21] . Furthermore, migration often leads to geographically stretched and highly mobile households with members who work and reside in different countries [6] . The separation and disruption of intimate partnerships that often occurs during migration may increase the likelihood of an extra relationship affair for one or both partners, which may trigger IPV [22, 23] .
The physical environment of traveling and crossing borders may also increase the likelihood of experiencing aggressive policing by immigration officials, deportation threats and experiences, and incarceration, which may further contribute to IPV perpetration. External migrants coming from other Central Asian countries as well as internal migrants from Kazakhstan are often fleeing politically repressive regimes or internal ethnic strife [24] and have experienced political threats, been arrested or incarcerated for political beliefs or actions, or been tortured by the police or military. The threat and experience of being deported or arrested continue to shape the postmigration political risk environment for migrants, particularly among highly mobile migrants who routinely cross borders [4] . Although the relationship between political violence and perpetration of IPV among migrants remains largely understudied, one study of 379 immigrant men from the Caribbean and Cape Verde in Boston found that exposure to political violence significantly increased risks for perpetration of sexual and physical violence [4] . Furthermore, the trauma from experiencing political violence as well as the exposure to poor living conditions and other migration risk environment factors may further exert indirect effects on IPV by increasing likelihood of alcohol misuse, depression, or social isolation, all of which are strongly associated with IPV perpetration [17, 25, 26] .
In view of the limited knowledge about risk environment factors associated with perpetration of IPV, this study of a large respondent-driven sample of male market workers in Kazakhstan, including external migrants, internal migrants, and non-migrants, aims to (1) estimate and compare lifetime and recent (past 6 months) prevalence of male perpetration of IPV among these three migrant groups and (2) examine whether meso-level physical, economic, and political risk environment factors are associated with perpetration of recent IPV by migrant status after adjusting for potentially confounding socio-demographic and psychosocial factors.
Methods

Overview
Data for this cross-sectional study were collected from the Silk Road Health Project, which was conducted from May 2009 to May 2012. Here, we briefly describe the study design, the respondent-driven sampling (RDS) strategy, and study procedures. Further details on the study are described in a prior publication [21] .
Study Design, Sampling Strategy, and Study Population
We employed RDS to recruit and enroll a total sample of 1342 eligible male participants from the Baraholka Market in Almaty, Kazakhstan, which represents one of the largest market places in Central Asia with over 30,000 vendor stalls. The sample of 1342 eligible participants included 562 (42%) non-migrants defined as Kazakhstan citizens who reside within a two hour commuting distance of Almaty, 502 (37%) external migrants, who were citizens of other Central Asian countries of Kyrgyzstan, Tajikistan, or Uzbekistan, and 278 (21%) internal migrants, defined as citizens of Kazakhstan who had a permanent legal address or Bpropiska^(registration) that was located a commuting distance of two or more hours away. This distance criterion was employed to target workers who maintain a temporary residence in Almaty and permanent homes in other areas of Kazakhstan. As non-registered residents of Almaty, internal and external migrants are not eligible to receive health care and most social services or work in local public sector jobs.
To initiate recruitment of participants for the RDS sample, we selected 14 seed participants from five different migrant groups who met study eligibility criteria, which included non-migrants, internal migrants, and migrants from Kyrgyzstan, Tajikistan, and Uzbekistan that comprised the external migrant group. Each seed participant received three coupons to give to other potential participants they recruited. After participants were enrolled in the study, they also received coupons to invite three additional potential participants. The sample required six waves to reach equilibrium and we enrolled 88% of the sample at the sixth or subsequent wave [21] .
We used a homophily index to measure the degree to which the three migrant groups recruited from their own group rather than from random mixing. The homophily index for non-migrants indicates a 28% probability that non-migrants recruited other non-migrants, and a 72% probability that non-migrants recruited others at random, suggesting within-group ties exist as well as a large percentage of random mixing across migrant groups. The homophily indexes for internal migrants indicate that they have a 20% probability to recruit other internal migrants (within group) and external migrants have a 69% probability to recruit other external migrants (within group). These findings suggest that external migrants have a higher probability of recruiting from their own groups compared to internal migrants or nonmigrants.
Procedures
Columbia University and the Kazakhstan School of Public Health IRBs approved all study procedures. Research assistants conducted face-to-face screening interviews with potential participants to determine eligibility for the study. Eligibility criteria included the following: (1) identifying as male aged 18 or over; (2) having a valid study recruitment coupon; (3) being employed at the Baraholka Market in the past week; (4) demonstrating fluency in Russian, Kazakh, or Tajik; and (5) being a citizen of Kazakhstan, Kyrgyzstan, Tajikistan, or Uzbekistan. Eligible consenting individuals were enrolled and research assistants administered an audio computerassisted self-interview (ACASI) in a private field office in the market. Participants received $1 USD in local currency for completing the screening interview, $5 USD for each person that they referred to the study using their coupons, and $10 USD for completing the survey.
Measures
The ACASI survey covered perpetration of IPV, main exposure variables of risk environment factors, potentially confounding microsystem psychosocial factors (i.e., hazardous drinking, childhood sexual abuse, depression, and lack of social support), socio-demographics, and migration status.
Socio-demographic characteristics included age, marital status, education, parental status (i.e., having children under the age of 18), and religion (i.e., Muslim vs. non-Muslim). Perpetration of physical and sexual IPV: The subscales of the Revised Conflict Tactics Scales (CTS2) were used to assess the prevalence of any sexual or physical perpetration of IPV against a female intimate partner (i.e., spouse, girlfriend, regular sexual partner) in the past 6 months and over their lifetime using dichotomous yes/no responses. Internal consistency of the CTS2 subscales ranges between 0.79 and 0.95 [27] . Migration status: We categorized three mutually exclusive groups based on migrant status: external migrants who are citizens of Kyrgyzstan, Tajikistan, or Uzbekistan and do not have citizenship in Kazakhstan, internal migrants who are citizens of Kazakhstan but who have a registered permanent residence that is two hours or more commuting distance from Baraholka market, and nonmigrants who are citizens of Kazakhstan and have a permanent residence two hours or less commuting distance from the market.
Meso-level risk environment factors
Below are risk environment variables included in this study. All variables used dichotomous BYes=1/No=0r esponse codes, except for monthly income which was coded as a continuous variable.
Physical Risk Environment
Poor living conditions: We asked participants four questions regarding living conditions in their Almaty residence, including whether or not it had running water, electricity, a toilet, or heating. If participants indicated BYes=1^in response to not having any of these four items, they were coded as having poor living conditions. Homelessness: We asked participants whether or not they had been without a place to sleep in the past 90 days. Mobility: We asked participants whether or not they had traveled two or more hours away from Barakholka market in the past year.
Economic Risk Environment
Income level: Income was calculated based on whether a participant's monthly income was above or below the living wage in Kazakhstan, which was identified as 15,999 tenge ($108 USD) in 2011 [28] . Food insecurity: We asked participants whether or not they had been without sufficient money for food in the past 90 days.
Political Risk Environment
Experience of political violence: We asked whether or not participants had ever been arrested, incarcerated, or beaten up for their political activities or beliefs. Deportation threats and experiences: We asked participants whether or not they had ever been deported, threatened to be deported, or feared being deported. Arrest by migration police: We asked whether or not participants had ever been arrested by migration police.
Potentially Confounding Microsystem Psychosocial Factors
Childhood sexual abuse (CSA): Two items from the Stressful Life Events Questionnaire [29] were used to assess if before the age of 16 they had ever been touched or made to touch someone sexually and if before the age of 16 they had ever been physically forced to have intercourse against their will. If a participant said yes to either item, they were categorized as experiencing CSA. Hazardous drinking: Participants scoring eight or higher on the AUDIT (The Alcohol Use Disorders Identification Test) were defined as engaging in hazardous drinking [30] . Depression: The Brief Symptom Inventory (BSI) depression subscale was used to assess depression symptoms [31] . The BSI depression subscale has a reliability of 0.89 [32] . Social support: The Enhancing Recovery in Coronary Heart Disease (ENRICHD) Social Support Instrument (ESSI) [33] was used to evaluate perceived social support. We calculated participants' average scores across the items with higher social support indicated by a higher score.
Data Analysis
Frequencies and percentages of IPV perpetration ever and in the past 6 months among the three groups are reported. Chi-square tests were conducted to examine differences in lifetime and recent prevalence rates of IPV perpetration by migrant status. Chi-square tests and t tests were also used to examine bivariate associations between independent variables (i.e., risk environment factors, potential psychosocial confounders, and socio-demographics) and perpetration of IPV in the past 6 months.
We conducted multivariate logistic regressions to estimate the effects of risk environment factors on IPV perpetration among external, internal, and non-migrant market workers by including the interaction terms of risk environment factors and migrant group in the regression models. We reported the main effects and their 95% confidence intervals within each migrant group, adjusting for socio-demographic variables of age, marital status, religion, and parental status and microsystem psychosocial variables of childhood sexual abuse, hazardous drinking, depression, and social support. There were 67 missing cases for the education variable so it was also not included in the model. As the recruitment was conducted using RDS, the RDS individual weights were applied to each regression model. Analyses were performed in SAS 9.3.
Availability of Data and Materials
All data is available from the Columbia Academic Commons database (academiccommons.columbia.edu), permanent URL: https://doi.org/10.7916/D8NG4QCW.
Results
Socio-demographic Characteristics
Of the total sample, 562 (42%) were identified as nonmigrants, 502 (37%) as external migrants, and 278 (21%) as internal migrants (see Table 1 ). The majority were identified as Kazakh (67.5%), 15.4% Tajik, 5.7% Kyrgyz, 4.2% Karakalpak or Uzbek, 3.1% Uighur, and the remainder as Bother.^The mean age was 27.0 years (SD = 5.3). Younger age was associated with perpetration of IPV in the prior 6 months. Almost three quarters (72.6%) reported having a high school degree or higher education. A total of 586 participants (43.7%) were married and about one fourth (26%) had children under the age of 18. Not having children was significantly associated with perpetration of IPV in the past 6 months. A total of 107 participants (8%) indicated that they had ever been in jail or prison. The large majority (94.1%) indicated that they were Muslim. Those who identified as Muslim were less likely to report perpetration of IPV than non-Muslims.
Microsystem Psychosocial Characteristics
Of the total sample, 16.4% engaged in hazardous drinking. A total of 73 participants (5.5%) reported having experienced childhood sexual abuse (CSA). Hazardous drinking, higher levels of depression, lower levels of social support, and history of CSA were significantly associated with perpetration of IPV in the prior 6 months.
Meso-level Risk Environment Characteristics
A total of 229 participants (17.1%) earned less than a living wage. Of the total sample, 13.5% (n = 181) experienced homelessness in the prior 90 days and 41.7% (n = 559) reported experiencing poor living conditions in the prior 90 days (i.e., lack of running water, toilet, heating, or electricity) ( Table 1 ). More than one fifth (22%, n = 302) reported they did not have enough money to buy food in the prior 90 days. About half (53.1%, n = 711) reported traveling more than two hours outside of Almaty in the prior year. Earning below a living wage, poor living conditions, and food insecurity were significantly associated with IPV perpetration.
More than one third (35.3%, n = 473) indicated that they had ever been arrested by migration police. A total of 58 participants (4.3%) reported that they had ever been arrested, incarcerated, or beaten up for their political beliefs. In addition, 8.5% (n = 114) had ever been deported, feared deportation, or were threatened to be deported. A history of being arrested, incarcerated, or beaten up for their political beliefs and experience or threat of deportation were significantly associated with IPV perpetration. Table 2 presents lifetime and past 6-month prevalence rates of IPV perpetration by migration status. A total of 170 participants (12.7%) reported ever perpetrating any 
Prevalence of Perpetration of Physical and Sexual IPV by Migration Status
Socio-demographic and Psychosocial Confounding Factors
Younger age and being married were associated with higher odds of IPV perpetration in all of the logistic models (Table 3) . However, having children was associated with lower odds of perpetrating IPV in all of the models. A history of CSA, hazardous drinking, and higher levels of depression were significantly associated with perpetration of IPV in all of the models. 
Discussion
To our knowledge, this is the first study that aims to examine meso-level risk environment factors that may be associated with perpetration of IPV among a comparative sample of external and internal migrants as well as non-migrants. Although the lifetime prevalence rates of male perpetration of IPV were significantly higher among non-migrants than internal and external migrants, there were no significant differences in the past 6-month prevalence rates of IPV perpetration among the three groups. The past 6-month prevalence rates for any physical or sexual IPV, which ranged between 5.8 and 7.8%, are similar to past year prevalence rates of IPV victimization found among migrant and non-migrant women in Central Asia [3, 34] . The similarity in prevalence rates of IPV reported by female survivors and male perpetrators suggests the feasibility and utility of obtaining IPV prevalence data from the perspective of male migrants and non-migrants as perpetrators.
The multivariate findings indicate that meso-level risk environment characteristics are differentially associated with IPV perpetration among non-migrants and external and internal migrants. The physical risk environment of poor living conditions and homelessness contributes to the context in which male perpetration of IPV occurs among external and internal migrants. However, there was no association between poor living conditions or homelessness and perpetration of IPV found among non-migrants. Economic risk environment factors of food insecurity and earning below the living wage were also differentially associated with perpetration of IPV among the migrant status groups. Food insecurity was associated with perpetration of IPV among external migrants and non-migrants, but not for internal migrants. Whereas earning an income below the living wage was associated with perpetration of IPV among non-migrants, but not for external or internal migrants.
Political risk environment factors exerted strong effects on perpetration of IPV among external and internal migrants, consistent with prior research [4] . Experience, threat or fear of deportation was significantly associated with perpetration of IPV for external migrants, but not for non-migrants or internal migrants. Similarly, being arrested, incarcerated, or beaten up for political activities was associated with perpetration of IPV for both external and internal migrants but not for non-migrants. In addition, internal migrants who reported being arrested by migration police were more likely to perpetrate IPV, compared to their counterparts. Undercover migration police make frequent raids on the market place threatening to arrest or arresting market workers regardless of migration status, often with the expectation of a bribe. This aggressive policing may be particularly humiliating and traumatizing for internal migrant workers who are Kazakhstan citizens.
Consistent with prior meta-analyses [16, 18] , alcohol misuse, CSA, and depression were strongly associated with perpetration of IPV across all regression models. These associations suggest the importance of considering how meso-level risk environment factors may synergistically interact with these microsystem factors.
Several limitations need to be considered in interpreting study findings. First, the cross-sectional design precludes any causal inference in interpreting the association between these risk environment factors and perpetration of IPV. Second, the data on perpetration of physical and sexual IPV is self-reported and likely underestimated given perceived negative consequences of disclosing IPV. The underestimation of perpetration of IPV is likely to have yielded lower prevalence rates and reduced the likelihood of finding significant associations between risk environment factors and IPV. Third, study sample was drawn from the Baraholka market, a single large market location in Almaty, Kazakhstan, which limits the generalizability of the study findings. Despite these limitations, this study was strengthened by robust methods to obtain a large respondent-driven comparative sample of external and internal migrants and non-migrants in Central Asia. This study also controlled for a relatively full set of potentially confounding sociodemographic and psychosocial variables.
Conclusions
This investigation suggests that the combination of physical, economic, and political risk environment factors associated with perpetration of IPV varies by migration status. These findings underscore the need for novel community-level and structural interventions that may target the particular set of modifiable meso-level risk environment factors that shape perpetration of IPV among external and internal migrants. Understanding the relative contribution of these risk environment factors may guide the design of programs and policies that not only most effectively prevent male perpetration of IPV for external and internal migrants, but which may also have a broader public health impact. For example, given the strong association between poor living conditions and IPV perpetration among external and internal migrants, it is likely that programs and policies that improve access to water, electricity, and heat in migrant housing would not only reduce risk of IPV but also prevent a host of other mental and physical health problems. Similarly, policies and structural interventions to redress aggressive policing against migrants may not only decrease IPV perpetration but also reduce stress and other health and social consequences associated with exposure to such policing among migrant communities. Further mixed methods research and longitudinal studies are needed to identify more specific mechanisms and processes linking these risk environment factors to perpetration of IPV among different migrant groups in Central Asia and worldwide. 
